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Abstract of JP1 11 95562 

PROBLEM TO BE SOLVED: To provide a 
semiconductor substrate, which has a reduced 
strain in a porous layer and can be readily 
separated at the porous layer, a thin-film 
semiconductor member having superior 
crystallinity, and methods for manufacturing 
them. SOLUTION: A substrate thin film 13 is 
formed on a substrate body 1 1 via a porous 
layer 12 consisting of a semiconductor. The 
semiconductor thin film 13 is separated from 
the porous layer 1 2 for use as a thin-film 
semiconductor member. The porous layer 1 2 
has an impurity concentration which is 
changed along a direction of its thickness, or 
has an impurity concentration of 1 * 10<18> 
cm<-3> or more. Accordingly, if a current 
density is reduced at the time of forming the 
porous layer 1 2 through anodic conversion, 
the porosity of the, porous layer 12 can be 
changed in the thickness direction. 
Consequently, the strain of the porous layer 12 
can be reduced, separation at the porous layer 
12 can be readily achieved, and the 
crystallinity of the semiconductor thin film 13 
can be improved. 
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^x^wmm^t^-t^nm^mitzz t * 

hmzx m&zixt:zbzmib-t-z>mmi&m<o 

i mm 3 1 mmnmit. *m»wmm% & 2 
y±<7)M*irth c b zmmbtmxm 1 im^m 
Km. 

m b % -^wmmm < zn&im. \&zifim® btt 

mmii 1 x l 0 c m-s fiLhT* 0 ffiieiS^ILICJIO 
pSTOHMftftii 1 x 1 0 » 9 c m-3 «fc 0 fc 

Si:-ri»is^4iei6o^«t». 

^ b zmib^&mm 1 iefi?m*ttg 

*72*bnmb£$ts¥mfr. h&w±tfyyj±b®b* 
■ftifrtzx m&ztiKz. b zmnLb-thmrnstm 

mbtzmmiw&emttt&m. 
#7LS^^»*i vzzzumzmttizbZftWib 

mtztitzzumzmtzz b zmib-?&¥m#m 

iwm 1 2 ] 3r$M<?>*mmzi 0 m&zti&z* 
ftizt5^x*m»mmiz$zfctti-z>%iimzit tx 
mmm.<r>--mm\izm&2ixhb?k\z. zw^amfob 
umB&nMmz&uxttnztixzh z b *w&b^ 

[mm 131 ^ u 3 yts Wf)\s-?-*7i*<?yytc< 



bi>--%Z&ts¥m&. t>Z>^lt#W;J>bWmb£$ 

ts^mtb. b&uttfV'j&bMbZ'kts^m&bz^ 

1 2S«t<0i[K¥«*gW. 

[IS^I16] IX 1 0 18 cm-3UlJb^itifi!t*|^tf 

KhbMz. zcoimmibiimmzftMmi.z&^xtt 
mznx%&zb*®m?mmmmm. 
immi 8 ] i&m&ry-mmiz^ ^mwx 0*9 

mcmmmhTMmmwmfcmb , 
mmiizB&L Ltz^mmmtttmmmfcmzs. 0 

iinmzBfctz.zii'gmBf&imb zttjz b mm 
b-tt^mnM^m^m, 

mtmzi 2 w±<r>m urti &Mm*mmh z b 

3ffimL<?>~mmiz^mmm s mi2i;xt<>>Mt:m 
d&gizitizbmtkb't&mxm mi&cvmft 

«c^R«ft *«aw& i t tz i 0 ^iftms^'^s 2 
<bi>~-ftz£ts¥mfc. jbt>\m#v*>j»bwatkz 

$ts*mfc. *>Z>WilfV*7J*b®b*&Ks&mibh 
iWJ^Atgtl: Z-ttstmikwlViMzX *)B 

i&t&zbtmkb-t&mzmi sw&<n*mvm&cn 
1 mm. 2 3 ] ffi^mmm^iw&tfUMX'ii.. 
m&m<?>$ftmb mmiz&mmcv^tvbmts* 

m*£Wl&mmbi:B&tZz\bt:®Wibi-m 
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i mm 2 4 ] mspmmw^itMimxnx'it. 

mois y n y\,z x o ttiftwufrh t mz, tohms 
mzimcoohimmaM±pm*m!>z i x i c 

iixi 0 19 cm-3W±<O«^m!lirri»^i:€:#iai: 

imm 2 7 3 m&fritmmanxit* 
a. 

xy3yfcJ;lX^>v^Ac7)^=3:<^l,-^ 

ft, 

sMatJ^tfi t zmib-t&mm i sieiw 
immm3 0] sjwawMHiifc:* ixio"cm 

IWHfcU mZJjfokto^X&mtz&itiftt&ZIL 

mmzmm- h&nmm&tiamb z&tsz b m®b 

I mm 3 2 ] £SS«<OHiiHfc > ^ft «t 0 =Sr 0 

immim^th^iimm^jMb^mm^^m 
wibR8mizimmmBm-h3mmmtia.n 

b. 

^mm&iimizn^xzimfcfrwm&ft 
mint srirtf i * tmw&mwmvwt 

m$m3 3) ■s&m.v-mmiz. ixio>«cm 



mmhT-mm^mmmMb . 

m*Mfc*h&K&mwj^ub%Tim<nmm. 
b mmiz^mmmmm-h^mmmmmin 

b, 

m 

[f&^OPSB&tBi?!] 
[OOOl] 

i#»ojiw-48e*#ih *^{4. zumzG-th 
mbvtzztibmmifmmtz . 

[0002] 

tf. #ISHWM y^-y hSrWBrL^^y ( S i ) J: 
0 tnh^mwmBiZ^m *H IX y'Jn vtfSIR 

*B&itz<r)t>. znmmzzumiz&^xmLirt* 

[0003] 

2&±<7>mz£ Tomfc-tzzbtfrnnK z^x?* 
$^THfli«-ri» z b izx mfcthzb & . 

7 -yflaMR ( H F ) **tfWfiilTii«*ff a «><0-C* 

a. HftWfcWu Guar. fciWKfci/cso^yHfc 

***»»tex?-/l/77t'3->MC2 H 5 OH) bZ 
1:1 WftSfl-^Tig^ Lfc*g£?S£fflV 1 m A c 
m-2cOSiS^-C'8^^. 7 m A c nr 2<7)mS£®J£T'8 
2 0 0mAcm-2(7)mSil®ST'4^cOTOkfi£ 
^WWf 3 £ f: (2 J 0 . mMifim ^mMMvmz 

[0004] Lj&>L=5:*^. ^cOid^yd-yh^flJ 

b^ofs\mw$>^ti. ±ti. nfiLm&*±* 
m&wmftiz#^xn$i®i£cDttm t *%)--b%'>x t 
t ov)x\ ziinmftizh^xmznmmtfttzuzB 
mztixi,*^ mmmmMX'$mttbB%iz 
immx-z *v b m. tx l t o b ^? am t *> *> 

[0005] *fmiirtphwm&z&h-x%lilxtii> 
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>hz < -th z t izx o . &aw§£t$ift>mxtf'J?%< 

[ooo6] ttz. w,2mm*. rnitztmyntz^ 
mm^mwm^m^th ztizht. 

[ooo7] mz. ^3^awj±. mim*wm-h 
mnmmmzmhwsimmz'hz < -rs z t &x-* 
t^m^muaxtm^^m^mtmmmmm 

[0008] *%mz x &*mmm$. znm^m 
wx ^m^^z^x^imm^zmL^i-h 

[0009] i&mz x tmcvmmmi. ixio 

i» c m-^xt^mn^ts^Tl'S^mwx 
[ooio] *m±\,zk&%<mcr>?mmmt. it 

ffiz.tzi>c?>X'foZ. 

toon] *muzxmmmmm±. znno 
*m&x wmziifo\,z&^x^miimmzm:tt 
thznmzit Lx3dmfc<o~mmtzB&ii*ti& t 
mz. zcoz^&kiim&iimiz&^xftmti 

xzihnx'bz. 

[ooi2] *miz x mmmvmfrmtit. i x 
i o 1 8 c m-^xt^wm&tszw&mm&z: o & 
zzKmtftixi&fmfcey-mwizB&ztii t& 
iz. zcDZtmfcttemiziLmmizts^xftMztix 
%&i><7)X'fol. 

[0013] xmiizx & tcommmimftmui. 

mzftiximmmtD-Mmm&zti&bMz. z<r> 
mmfcttemiziimizh^xmztixzz to 
xhh. 

[ooi4] *%mz x z*m&m&commmii. % 
#M<7)-ffiii£. ^mwx^^muHz^x^ 
mm&iz%itz^?h*mmmzmiBfct&* 
mrnggmBtioMt. mm^m^.uzT-im 
wmzttmzmmttj&tzxv&iimikL. mzufoizts 

B$JMb*Gtsl><nX'1bh. 

[0015] xmiizxmco^ftmzm&tjm 

(i. $3m&C0~ffimiZ^ 1 X 1 0»8 c m -3^j±a)^ 

mmmmB&xmt. ^m*.\,zB&uz^wvm% 
wsztsmjuizx <o%nmtL2imm*Bm-$>2 

[ooi6] *muz x mwmftm<?mm>m 



t ^xTMtommiz%it*tthTMmsm3£mm& 
^ttWfawmtimBtfimt. immimfcLtz 
^mm^m^mmmAzx^^mtL. 
mzt$\ ^x mmiz&fctt-thziimzBfcth 
unmBmMt. ziLm^&mtmmiztm 
mmzBfctz*m{m\m&Tnt. *mimmz 
%nMmiz&^x3mmm*t>ftm-hxmt £^trt> 
nx-bh. 

[0017] mmt i mm®immmw&) 
mt. immfcoi-mwiz. i x i o^cm-nii:^ 
tmz$tt*mftx *)%h7mm&ttm*Bm-tt 
im&ttmB$aMt . im&mzB&iK^mm 
&mmmiffi.iz£*)$.iLmti%jim$B&t& 
mimBfomt. znmnimmLkmmiz* 
mmmBmh*mmwmfomt , *mim® 
z&imiz&^x^wmBtt^hftmrzTMt z&ts 

i><r)X'*>2>. 

[ooi8] x z¥mfommx'U. znmiz 
mttmm&tfmziT\(niz&^x^tLx}5*). % 
Kmhzn^mmgi<o^kmix%fcLx^&. m 
4^^%&%&mmm.izx*)B&zti. #?l 
&mizmi&w±'M%< +£~>x wt . 
[0019] wmz x m^m^mx'H. mm. 
miztotfi^mm&tfi xio'«c m -*y._tt%-yx 
v*. x-ox. mm. mmmizx*)$>nmktm 
iz%mmz,bz < ?# , zummizmzmwj?* 

[0020] immzx &*nm^wmx'\t. % 
nmtfx.v?*isv;u3Lg:Ztit:tfLmizx mf&z 
tix^z. x~>x. rnmt^^is^ziiifh^iimi: 
mmzm-bthzbtfTZ. ttzitznmttmi 
mmm\ *m#iz x o mmt> z t tfx-z t . 
[0021] *mi>z x mm*m&mx'te. 
Hzmh^msmizmit^i-imm^Lx 
Btf&tix^h. znzummn. ^mmmemmz 
mtx&Lmi>$zfcix&*) % mm. A^^m^.m^ 

com&ttJSUzX*)Bf8.Zti. S##4«5r<V\ X-oX, 

too22] *miz x maw&mmmu. i 

x i o 18 c m-*V±<r>?mito*^tsmMm*1tLXB 

mtix^h. z\(D%nmmu. mm. A^^m^m 
mmmitmzx m&zti. &*.t>y>-%<\\ x-> 
x. nwmwm^mMtm^-yx^. 
[0023] *mtzx mmwmftmxn. x 
vt^isvivimizx *)%t,fitzmm.®*itLxm& 
ztix^z. z<r>mMm\i. mmt^^-nnzm 
zzum&mizsi-tzti. ttzii^msmBicDith^ 
*mmzx vmizmtfLZtiz. 
[0024] *mtzx i ¥mftmm?)Wktt!zxi± . 
zftmLry-mmiz. w zufiizto^xT-mm 
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ioo25] *®mz x mcvmmmnmumx' 
»4. t-r. 3dt mmcD-wwiz l x i o' 8 cm-3j^±o 

1 0 0 2 6 ] #&BBC4 £&!BI^#gWcom>f3;T' 
{4. SftStgO-BfflOK. J?$*|6]^v^^ 

mmimzxvznT-mm&mmmzij 
wz&\,^2TWizmttti-z>% : finmt$tiz>. m 
v^t. mimmmtfLZtL. znnmiz&^xmm 

1 0 0 2 7 J J: SflUc^li^fr^cOiSjt^ 

3rCfi. £-f. ^^RcO-ffiWc 1 x 1 0»8cm-3W 

l\MMlzn^X5:ftmRfrt>ftMZtiZ> . 
[0028] 

immmm] ot. *$mv>mMmmz^xwm 
zmmLxmMzmmh. m^mmmmiz 

iahitxwftth. 

[ 0 0 2 9 ] m 1 {S^UBJO-Hil^®^^.^^ 

1 1 <r)-WWlZ$1im 1 2 LT^gflM 1 
3frm£iiT06. £#&«il 1, ^TLItJf 1 2*>4 
iX¥#tti?lBl 1 3 li, y a y*>«ki/y;Pv^»>A ( g 

e ) <7)^ft< i: *>-:fr££t?¥g#. &£V^4#»J ?A 
(Ga) fcSft^(As) fc§:£tf¥#tt. £>&VM4#U 
VAt® (P) £5r-£tf¥®ft. *>&v*t4#y>AfcM 
^ ( N ) fc ££tr¥£fr& fc'fc 4 O-Ht-miMStrC 

v**. zti^£ffim-& ; mmimAzffl-'X'h'?x{> 
n%-?x^xi>£\,\ *ti. tti^m&i-ztmM* 
pmimzmnuzpw*m#xi> nmwmzmu 
uz n m*mftx'i>^mmmu ix w^to? t 4 

[0030] fflU f£Kfrr&4d££7LfC/ll 2£|©«£ 

«k x mm-asr&zit. ?&mMi inxvim 
m 1 2 * pimgfto: j o m&tz c: t u\ 

tit* lCowc(4. -£<ofiffit::¥#«c4 o 

ziznmm 1 2 zmfcth -r t jut . -9-77-4 

T%Z(T>^WM<7>miz£r)®f8.lXi>£\\ jg 

tc c«o^^s^(4. ^#«^^i stMmmzx*) 
mm-z>%&izmz-mx'h *> . si 1 3 $• 

1 5 ( a 5 ) ) (Kkxzwmm h z t 



*«T'$>o. c\cD*m#.mmtzxtum%£mntz%i 
mtti-&!mikc?>¥mtmj& 1 3 <h§6 c: t 

[00 31 J £#S«1 1 , ZKWEl 2HXV 

*m\mm 1 314. 1a 1 iz^ttzx a n®*^-? 

immi 1 1 o^H^EQflSr^rrs 4 0 tcanssfu z 
vw&mi.mf&ztitz&nMm 1 2*>4tP^#?i§? 

1 3 i-eft-eftlHAfc^rt.^ ? (cfMSftT t 4v\ 
ico <fc 0 £¥3itt?iJ£ 1 3 fcOflfl^KIM-fixtf. i 
1 3 ^^li^frgp^i: LTWi.{4*^m 

mm\^h^z±Mm>^wmm^c\ttfix 

Z&<r)Xi$t Lv\ 

[0032] ^fL^l 1 214. #TL^P=5r-?»1tlgtO« 
( 1 2 a*3j:l/^?L^« 12b) 

CctO^^nTV^. -T^*>. ^TL««1 214. 

$^16] (£ftg«U loaMi:Stt^[6]) iz&^XZ 

TimizmtttLx^z. ^nmmi2coohmm. 

oTfco. i&mfai lomw mmm) itzmtf 
m>^nnmi2bb^x^i>. 
[0033] z<r>o*>nmM.m 1 2 ai4. *&mm 

~7 o%e*T**; fc^** lv\ mnws 1 2 b 

{4. ^^iBfcflmfcttftttSrirtt^NM^ilKia* 
Bf&r& z\ t hXolz, n^nmm 1 2 a 4 0 1 

[0034] z.ti$>m$>nmm 1 2^xxf% t mMm 

12bJ4. *?l*k«K^K!ftii«fc»SroT*iO, S 

mim 1 2 a^Ftc»»K(4fi< . mum 1 2 b 

214. WS*WCfev^^WI«^fc:SWt&*L'CVA 

c:co4 d mznnm 1 2 aimnmm 1 2 b 

OZlim 1 2S»«fc«fc:J: 9 

Sri 1 tixv&nmm 1 2^' P s?aat tx^^tf 

Xnv (B) ^DL^pSOx'jay^O-en-eii 
iS#?LSiS l 2 a^KMSKii 
ixi0 19 cm-34 0t>/h$<. ®^?L®iil2b^ 
*ifi!|i!I»g{4 1 x 1 0 19 c m-stLh-C'fcSC: t t 
*>^t. M2 : fimi2at5XV : mil'gJ§12 

b{4. 5$*i»ifc*j»ti?wi«a** t -e*t'€ , w&-T* 
[0035] zti$>mmMm 1 2 atJ4^©^?L^® 

12b(4. ttz. mK^ttWfamLZ&thKb*) 
tc. ^^ffiS^ISI-T-. 1 x 1 0> 8 cm-H:Ui (jff* 
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L<(±1 X 1 0 19 cm-3HJi) 0Wm**tl*il1ft 

m{&< %&<ox\ x o tzzunm 1 2 mm 

< x ^mmm 1 2 atmnmm i2btz mm 
-t&zttfX'Z&frbxhz . 
[0036] ZKmm 1 2ti. «utf. xe^jf 
i^/M£*£^j££l££?L«fcf-S - 1 tc «fc 

UTL^tsat^- 
tt. -ij*aHKi i<r>m&mztiLxMf&.ziix^xi> 

J^tf. 0 3 £^ Ltz*PWm£iM ^X IWt* Ltzi. 

at, mmsii ivma-mtztiixjMztix^ 

Xi>£\>\ 

1 0 0 3 7 ] ifc, 0 1 fcfcvvm. n&MtM 1 2 a 

9M 1 2 bttft£7LJtl 1 2 aco^ft&ltoafciGrM-f 

112b<^fr<fcfc-WJ:Dt>*»li«l l*0fcffi 
{tLTitfitf J:v*. W£tf. 04fc^Lfc«fcd£. 
&K11 2bfc«i*i-ovtfcJ:v\ -ico^ s^TL 
JtVl 2 a^MIB (iftSSl lMfeiOemWMWl 

3ij) <mznmi 2 bit. ^mmmxisziim 
tfm%->x^xi>£\,\ 

[0038] zff>t$%*mft®m^ mm. East 
su: j a ^i«^fs 1 3<r>m£.m*m 1 4 

LT«**R1 5*3B9Wt, *#?Utll 2afcfcv* 
3*3dftS8l 1 I/Cffiv^ft 

^ai^«*a5«i: ix±mvm:bizm^bti&. 

mm 1 4UU Wxff . iWL«ll 2 ao&SJ O t 
y^UyfU-b (PET) &fcV>itBfl$||g^#7;*k: 

mi2tfm&tiiz<»*>. msimmsL 1 1 1 txm^ 

[0039] i<7)J: afc*j££#*S^tt«*[*$ J:tf 

ummmmitW)* a izmm-h z ttfx-t & . 
[0040] m$\i%<r>%mmM*m-i><7)Xbh. 

06 (a) fc^LfcidtC. JSSc^lftJ: 0^: 

#S^7r^T^^'^ffii:o«SJ;0^S5SfS«[l 1 

a&Dflfi£W-f£t<7)£fflvvCiJ:v\ 

[0041] 8fcvC. PJ t< 06 ( a ) fc^LfcJ 0 



12 1 (7««MW0»UI»exS) . JWfc 

WWi, *»l«M3Hfcl2 1 LT^KSMUfcWWr 
-&&I&01 (<I^-m<£MI2 1 atJitf»aKl2 
lb) *»jawft. CO^t#8j««^fUI2 H±fcK£ 
715C1 1 2 0 , f<0^JWI(«L 

fcv*£?LKll 2<0#fl#(cj6fcTjW8feS&f 4. 

fcm&i2 1 zmmsmmt%m.m 1 2 a 

o£?Ufi(cJStT&S£U 8»K12 1 b<07»HWi« 
<ifc£?l*ll 2b<0£*L*fcJ6tT$ft£*£. 

tr, if*as«i 1 a x wtmm&mM 2 1 £ we 

npM^ttfti: LX#u>*ffito ttipm^V 3Mc 
1X1 0»9cnri-3j:Di>^§<. &%nmmi2bCD* 

mmmn 1 x 1 0 1 9 c m- 3 y± t -t * c t l 

[0042] ^^zS^^^B^SLTti. 07 
( a ) ( b ) £^U!«fco£, il#*Kl 1 <7>-ffiH 
C CVD (Chemical Vapor Deposition ) 
0**1 i: tT(&f!«/12 1 a*xe^4f^^/H«*S 

li:L,T^«l«l2 1 bSrxtr^df^;U**$-»i:Tt 

«tv\ tiz. 08 (a) (b) ^L^idt. 

^1 1 CO — fflfflUC CVD (Chemical Vapor Depositio 

n ) m%tiz* mzmt ix<&wmt2 1 a*xe* 

ifcfcJ:9««li:LrjiJMMI2 1b*»*LrfcJ: 
v*. Wc. 0*J±L^v^\ Sd^S«l l<o-iB«fc, 

^mmm-^ztizxmmt Lxmm2 1 

a fc £«K1 2 1 b i: Zim-fZ X d LT t J: V\ 
[0 04 3] fit. <K«mi2 1 a£Bfcfimz{±& 

mmsm 1 2 a«jWTffiBrtfc»t«#?i»**- 

i: i~i> <! i: ^T'^ t>X'foh. 
[ 0 0 4 4 ] ^*fi!t*mg^^<7)miCtj^T 
(±, 1 fcR«W<0«iS*«»aai2 1 bfc^: 

<. meiiZ5*Lizi$&<r>?rt:h~¥. mum9iz^ttz 

Xotz. ZWmi 1«0— MfiBtc. iS«K!2 1b, ® 

«si2 1 at$£xmmjm2 1 b^^d^sflaa**^* 

i«UJ^S«fcdfc:L-CiJ:V\ 0iotc^L^«fc 
5dt««[l l^'pSO^«c(c«l:0»«$iiTV-> 

i^*Ki io-is5S:'e^iffi«^i2 

1 a i: t . -e-^-ffiffltiSJiftKl 2 1 b SrSfitf 6 

cfc^<to. ^mmsEmMtbxi>x\>\ 

[0045] Z(DXolzLX*nM&££ttM2 1t:B 
fi£L^*>. 06 (b) iZjfiLtzXotz. P8ffi{tJi£Srff 
^T^«!ft«^^l 2 1 ££?LSftU #7L»1 1 2 
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mmh (2iinmB&a.n) . mm. hi it* 
1 1 5r 2mmMim 3i,32 hiatus** t * 

fc, &S8??fc»3 1 , 3 2tf>+fcSS*S3 3 

&&8S34. 3 5£B«i:LT«8£»L- 

(C«fc££lffi&tfrVo 1 . 46. No5, p. 8-13, 
1 9 9 5 C^fL«x';3ycoH»bSD fcij?3*ifc**6 
Wmt LTfcL Wxtf. 7yft*»kxf-rt' 

[0046] dtfXStefbft-C'te. $?LM 1 2 

mfcztih. mm. *mm%m^tziimm 
<=5ro. ^wmmm^t^im^<^h. ztz. 
nmgtfxz v > 1 2Timn< % o , 

i j&cpifiiUjatsw^-sisaisi 2 1 a ^ mm&m 2 1 

bfcfc:J:DflllSS*iTV**m\ M 
ffl$H£ffl<LTfc. *$Wi7?fltfc*tf>iBK£S< 

m 1 2 a&mmzn* mmm2 1 b Ktswaa^yi 

*jWSV^fLK«12b3&«»jftSii*. d^l© 
[0 04 7] ifc. i^KBffiflaSTUt, £8S8U nz 

mm2nzmtx. 3&mm \ <wmmm.iw 
2imco-umnMtt.ztiz>®£hbz>. -u. z\<n 

-r4J:-?£L-CLJ:u. 

[0048] £?LgB 1 2 £»j£ Wr?)*>. WitT** 
( H 2 ) #fflm*£*3vvc;!raf& ( Wifef l 0 8 or ) 

*IW«it6j&»i: £4 . i c mum 1 2 b 
tt»l»B&WS< $roTl*S<9-C, ■HttflflSWB.I O^t 

1 1 mmt HBWfwwi: 

*U 3IK#»<$:4. 

[0 04 9] 06 (c) I^LfcJ:?!:. £ 

TUC/ll 2cO±t^ fiUtfCVDSHCJ: 9¥&fl3IJBI 
( 0U tfJUtSAS" U 3 y X 9 *4¥$tt?III ) 1 3 £x 

KJ:9^fl«a«»*S*i4. 
[00 5 0] z\<r)£olzLX^/ms&BtfLLti<r> 

t> % *mimmi 3omizmK%$mm6Li szm. 



l&lSbiK^lzB&iWlzB^m&XolzftJiZmt^ 

%mm.m\2<i£.i5vx*tib* j rtmth (#m 
m . ztiiz**). m5iz*iK£d%Bm*mftm 

[0051 ] *H«<^B!BK:flk4*»flMi3 J: 
T'#4. 

[ 0 0 5 2 ] 01 2»i*<9£i!!jIIg£i|-rfcW* 
4. lH\ 012 (a) £*l,fcJ:3(C. 5fctf>mfri£ 

012 (a) Iw^L^idC .Itf)»t£#ttl lo-ffl 
{ffl£. IX 1018c m-'Hh (if £L<f4lx 10i9c 

m 2 2 *Bfc$h . c cwe^-^ji 2 2 muzm, 

RLTtis CVD^fc'fcJ^J&gJffcLTxt?*^ 

r t i < , ^nmrntrtz zttxw 
zttfX'^hnx-n&L^. 

[0053] M^X. mi 2 (b) ^ItzXoiZ, 9t 

<m&3&tm®izLx®miti&.zfr\ *mmi&i 
M2 2 *mmxc ix ^nm 1 2 < 0n^.tis^®® 

1 2 a fc®#?LK« 12b) fcJBjfcfS ( ZILHMim 
lxiOi 8 cm-3iaJ:i:^<^TV^c7)-C\ 

£fu?/i i2at mumm 1 2 b t MKssn* . * 
nxn. *mmttm2 2comzumz^x-km 

2>&Wfct < . 0 1 2 ( b ) te* Liz «t d 
[0054] 1 2 $m Ltz<r)h. 9t<r>wm-h 

mtnmzLx. mmimwmm^z^ximL. 
zumi 2m&gkftz j <tz> amm) . ^ntcj: 

0. mnmi 2bx\±mmwmwB^ti. mm 
am^tKat. z\zx'ii, TMmm.friih<%^x^ 

1, m&nm 1 2 a Ti43d*ai« 1 1 c^at ijot 

[00 55] ^W*>. 01 2 (c) tC^UfeidK, 

ix 1 3 (ommizMM&mmm®. 1 5 &®a<7)^« 1 4 

KJ: 0»0ft«t, mum 1 2 alc*$vvC4HW& 
(^{gXS) . diitcJ:0. m5lzjfiLtz£o%W®# 

mumtimnzti*. 
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t o o 5 6 ] znx o izxmmcoBmcm&^m&mi 

v \w&®8x#m* a < -t h z 1 io 
x. *z%mfii®m<?>^3izm-zb££*)4Li'z>z : ii 
urn 1 2<r)m^wmtri z ttfx-% , ¥&*?3ibi 1 3 

/h£ < -f 4 -r fc J: 0 SBTffiBrtfcfe ft4«8B««* 
ftj-i: -T5 £ b WX'* . #£?LfiJi 1 2 acO^SFFffffi 

iot. »£?LWJi 1 2 afc*JV>T4*»««il 1 3 

tmm 1 1 1 £&gfc#art zz t * . 

[ 0 0 5 7 ] i fc. *^^^fc«S¥3*£RfcJ: 

*ur, 1 2<^)^*6fij«gr* i x i c m - 3 m 

±fc-f 6 i 3 t Lfz<vx\ mmtt&iz X nX&MMti 
< tT *>iti£?l»JI 1 2 a fc fi£?lffJI 1 2 b i: SrB« 
b&X'Zh. 

[0058] Hfc. te&nMm 1 2 b«fc&^«:£?lff® 
1 2<o**H*^£K<*4J:3fcU:0>'C. £?LICfl: 

««dt i$>3&»fc-f 4 C fc 4 . J: o T , fet&ttfcflHt 
1 3 m& Z I) . 

[0059] iniiT. xe?*i^;uj&fi$-£*:j£i|jg 
&&nnfctz zbtzx<o zhmm i 2 x o 

fcLfcOT, ^&Vim££®%lzm<i-hz b **C£ h 

bmz. mvnmftizm&^mm&zmizitii- 

bt&ZbffX'Z. ZIDZZmizaz-bi-lZbffX- 
£4. 

[0060] jsfcifc, 3*qaot#t4 
i 3 fe«wwtuf . z<rvmmm 1 3 ^^in^^as 

tffc LT*tt**fcfflV*fc*£fcli, *MSfiaft«» 

[0061] 2|^M<0^®{C«4^igl¥3l*g|5«fc«J:^ 
If. *«^JB^fiR-64^lfl^R^N»«^IRl 3$: 
#*LMl 2fcisvvC*»**l l*»64HiU:fc*>T 

hi(Dx\ *mmmmzm^mmw.bmmiz. *s 

£&Zi<n±.2it&zbWX'ZZ>. it:. wmift&X 
t:fi±Z-£&Zbi>X'Z&. 

[0062] ^m<mmzm^&mi<m&m 
tzxtiii. ^mmmm^isasm2 1 a 

mMirM^mmMm 1 2 a ^Mt 4 £ fc 

•c**t*fc:, znwai2<Dm¥ftmfttzmiz 

fc -f 4 <r fc # 4 . it:. %l8&M<r>®& 

*>\^<i-izbtfxz. mm^xhtimthzbtf 



X'ZZ>. 

[0063] mz. ^mm&vi&^m&m 2 1 a * 

BfcthXolzUz<7)X\ HWbft4>i«S£ffl<L-C«> 

mmm^^m^MM 1 2 a *#jaw-4 <r fc #-cs 
4. x->x. ®&m.izm2>wmm&<tzzb 
tfx-z. &m&&zfo±z-£&z\btfx'*z>. mix. 
mmft&nmzmm mzmz 7 vfomnwt&m 
<txi> %nm^ wzhmm 1 2 a mm* z b 
ifix% 4 . x-?x. itmmsxhhy vfoMwm 
*$m*tzktfv* % w&zzhz&m-zzbtfX' 

[00 64] mzitz. mum 2 l ajie^j/t 

>uf&%Zitz z bizx mmh x 0 izttut % mmw- 

'mft£&lf&TMffim.i%)-b-tZ>Zb#X'Z. m 
fflWBBl^ izm h £fl2£<^-tt£ jjj ± $ ^.^ » # 

[0065] »iT4fe. ^*6^«^*^v^jftKiB2 
1 b timti Xoiz L1WX\ IMbSfc J: 0 ^7L^ 
jfi^WfilHUW 1 2 a£0j£-f &£fc#T#Sfc* 

*®%izmt,frb-ri>zbffxz$>. x-ox. *mtm 
[0066] ^m&<ommmmmm^m.co$m. 

ffitzXtlif. 1 x 1 0 18 c m-^lkn^mtZ-kti* 

fflmttm 2 2 mm* xoiz uzcdx\ urnm. 
mnm$i®m<mi\&$:>b2 < lx mznm 1 2 

abmiim I2bb Z&fct&Z b tfX'% . 

mzmi vm&z >bz <-tz>zb it:, 
mum 1 2 b tmmz x o^csjsmhs; 
x^x. ±j£bm®<m%*nz>zbwx 

[0067] mz. -xwm&nm 2 2 ^iw^yt 
/w^^-^i. zbtzx Kimmi x 0 iz-mi*. ®%tz 
^mn<nmm^< -rzzb . xmrnrnmiz® 
z*mfc&m®%tzmtfz> -r b wx-z t . 

1 0 0 6 8 ] *3!ft^©fcft6¥3Sfl*f&?)3S 

mm** x vm<vmwm.<7)m&%mizt5 v ^ . mm 
fconfl^-r-s^d^^i i*fflv\ -eoiaciMifc^ 

ftSE 1 2 Sr^ LT^*?^ 1 3 £ J&ftt £ i 3 fc-f 

tut. w&m-t&^mimmi 3*®%izmfctzz 
bffxz. ±a«afcfflv ^t^^<m®mtt#> 
hzbtfX'* z>*mmm 1 3 zm%izm z b ^t-s 
4. 

[0069] *||M^Sfc«|,SJg|^#cgl5^Sajt 

«t vmmm^imttnmmmizxtitf. * 

[0070] 
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immi set. mmmmmzmfx*mzim 
[0071] (mi<r)mm)®i3te*m<?>mi<?> 

•f . HI 3 ( a) iz^ttzX 31:. *n>-£iSigUgf;:Ms 
JnL/iCZ (Czochralski ) miz£& pMj'U 3yfg 
JHSftFUO.' 0 1-0. 02Qcm) 1 

1 fcfflSU *<0-iB ( 1 0 Offi) ffllfc, isyytfx 
(SiH, ) S-H^xt LTfflv^CVD^<kO. 
*o>-?:8x l 0" cm-»OJMtC«SliaLfc*ISA^ 
D3yJ:9 ; 5r£>ffi;i£J£J12 1 a£*n. 3/zmOJ?$T' 

[0072] ifcWC. 013 (b) fc^L^idK, <£ 

&g®2 1 acrmmiz. mt<i/7>tfA%mwzcv 

D&tcfc.O. ^o^3xi o 19 cm- 3 <7)iftJ£-emOQL 
fclUt^i'ya^OfcifiaW^ lb£&3. 8 

agSHUBmig) . 

[0 0 7 3] 013 (c) ~ (e) H^LfcJ: 

£ 1 2 a*i itfffi^flRH 1 2 b £<e*l<m$j£ Lfc 
[0074] H»k^(i±f£HJ6^SiT^ 

c^vfl^S&Sttxf-^T/Pa-^fcfcl : l<Ofr« 

mA c m-!(Of »t8^ffiLT!Ml2 1 b<0 
«0|-&£«^?Lfl)f 1 2 b t L (013(c) ) . 

mz 7 m a c m- * tfatasMErsflfiia tr«»gs 2 

lb<Ort»Mfc«^?Ut*2bi:U (013(d)). 
»C 3 0 m A c nr » £>«a«yflre 1 tiffiM LX1&MW§ 

2 1afc*^?mJil2ak"t*k«fc. 1 

2 1 a BkO-»fcffi£?L»i 1 2 b t Lfc 
(113(e)). 

[0 0 7 5] ZnXStzVX&MfMl 2ZBtf(.btz<7) 

t'l 0 8 OXXftBS Lfc (MKXS) . SSa*»fe 10 8 
0XJ*W>TOtttt2 0aiS-CfT*V 1 08 0'Ct'li^ 
4 0#IBflt»W:. i*tfcJ: 0. gfflJMU 2fc*$wc 

ttinsftflawBi o . mum 1 2 boftMiait 

[0076] *Oc7)*>. 01 3 ( f ) (CqcLfc J: 3 fc, 
1 0 2 OTttTftSU S^VtfxtllfMtefc Lxm 
v^cVD^OtffiffdfctiO. £?Ut®l2<oa 

[0 0 77] icoidfcL-CJBlRLfciNWKHRWBnH 
HMU ^3ES^»i (SEM; Scanning Electro 



n Microscope) JCfcDWfcU:. -e««f?l3t£8fctJf<J 
£0 1 1 (C^T. 

[0078] 014fcIjSU!J:3fc. ZJimmi 2V)d 
2 1 btmi^Wtt. *FL*3WSV^ 
7LSC/1 1 2 b t&oTfc 0 , tmXUlzX Dff&ftftS 

LfcWWi. ^FWWSV^W^fL** 1 2 a b%^X& 

sit, hc^t'c^t^fSKi imtmiimi2 

ffl lttffifflJtll 2 afflcMgUHIMtt. <5i^ 

*v0^ffl;£?|J|Jf 1 2bfcfc->'Otf:. 
[0079] fcfc, #JftLfc^ttaS«fcovvt , *W 
ttMRl 3<0«iBfc:*«fl:ttottli«3WIJ: 
11 4 tit IX P E T «k 0 1 5 £3S 0 o 

ft. s^pa^ 1 1 tmm. 1 5 1 $mvzmm&\ 
r,m&£o mjiztiiz-n&iimm 1 2 atfcwtfl* 

Lfc (4HtIS;H5«H) . £*ifcJ:D, 4H»*W»K 
l 3fc£8*«n l ktt«Sfc»KSii. 

[0080] i 0 tc*mtwfc i w* . (affij^ffl 2 

tf->"C t>#?L**^V^^fLWJl 1 2 a ZBtfL-tl £ fc 

. m^nrnm 1 2 afctjv^«sfc^«ts - 1 

m^W^fc. ifc. KlllK«2 1 b5r^« 
£ 4: fci 0 . #H**HSv ^Hmm 1 2 b St^bK 

■r * ; i: j&^t* . nawsitc «fc *?niafl$: J; 0 ^ w« 

ffiS-it bMzirk Z b Sit 7t . 
[0 081 3 (»2<0««W)H15t4*«WO»2W 

mmmm-&tz?>?)mx'$>&. xmrnxi*. * 

•f . 0 1 5 ( a ) tc^ Us^J: 3 fc, m 1 ^HifeWfc FI- 
<^k»fflRl l£fflSU -ecO-fflfflC isyytfX* 

mxxb ixmwzcvDmiz**). xuy%2. 0 

x 1 o 19 c m-3<r)ii|jg-c^!inL^^B B HC7)^ 'J ayJ: 0 
%&&m&.M2 1 bSr*«)l 0/xm(Di?ST'Xf^^^^ 
/^S-frfe. 

[0082 3 &WC\ |i)t<01 5(a) (C^t^J:3 
icOSigJgl2 1 bwaw:, y?^^^^: 
CVD&tiO. /KnySr8xi 0 14 cm-3cOjiJg-C'aS 
JnUc#^O>'U3>'J:0^iSiit©i2 1 aSr^ 

1. 3jtzm<DJI$:exe?df^^j|S-e*:. 

[00833 ^v^T. P)t<01 5 (a) K5kU:J:3 
tC. iiO{StlUSa2 1 aOmWlZ. x7^efflH!t 
CVD^iO. ^oV5:3x 1 0 19 cm- 3 Oigjrc8s 
JoUc#fe B B a c7)v-»)3yj;0=3:S^i|jS®2 l 
3. 7xim^ST'Xf ^4fx+;H$«S«fc (JiLt. 

[ o o 8 4 3 m&gm 2 1 a a ± irmm&m 2 1 b z -e 

^m©Ji!tUcO*>. 015 (b) iZTfkLfzXolz. RB 
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wmMth^wrmmxw® Lttrntmrntz lx 

fifofc. ®^£te5 0%<37-y-fbl<3&?8i&kx 
^T;P3-;UtS:2 : lwmiffl£X'iB&Lt:m£m 
fcfflVVfc. SsSUi. 1 0mAcm-*««8BearC 
54HSRSU:. ififciO. ^2ltM2 lbtt^fl.** 1 
<KVMBi£?l*l 1 2 b ttt 0 . ffijffi&Jf 2 1 aJi^fUP 
^^HJC! 1 2 a 

[0 0 85] Z<?> XolzlXZItftmi 2 £B&lt:<0 

nil <nmmtnmizLximiti (amos) . 

*<D<0*>. SI 15 (c) fc*LfcJ:3£. Hl?)ISM!l 
k LT . ^7L®S 1 2 (^IW^y'J 3 y 

[0 0 86] £«J:3fcLT*«Lfc^fl«tf>«IB 
S«flBt. SEMtcJ:0«*Ufc. *0>KHfflBt*ft* 
WfcH 1 6 iciR*. El 1 6 (c*Lfc£ 3 le. £?LBJ1 1 
2 <9 3 *»¥#{felEl|g 1 3 fi»coigrt8£S 2 1bMUc 
IHFWWttv^HUlOTi 1 2 b t^t* 0 . 

tfLZtitzt^-vi'j-ffimtZ'ox^tz. &mmm2 1 a 

WLtW, mAravMMl 2ak* 
->X&*). «iB¥lTiiifc¥ff**|ft|fcl£3&«i¥^*^H 
tfi^tSfU kd*>kM$fc£8*«l lMfctt£?L* 
1 1 2 b{0fc fctrntiatt^JfoWEWSfiT^fc. 

imm®. 1 1 2 1 b zbis. Lamm . a 

k ^k' ££fcSISJMl:S:frC *s 0 . ;M**»fc«WFL#» 
j£3ftT^*>iB;#?L**12bk&oTvtf:. 
[0 0 87] &i>. ^j£L£¥##««£ovvc % mi 
^ISffifflkN&fcLT^ftitJBtl 3*ift*Kl 1* 
WMtLfc <#*ffll) . ¥#tti?BSl 3Ui«$7UNi 
1 2afc*Vvt*JMc4HIS*u 3»M« 

[0 0 88] £^J3fc*3atWfcJ:*ifcr. ffii»Sii2 

1 a *jmti ztizx'o. frz^vxm&viBsmn 
£&< l*>o^»?S£7)7 -vitfcmmz&K Lxmm. 
fczft^x b o&tlm 1 2 a 

i k . -r oymmim 1 2 a fcrtJ V ^T^fctf* 
TT6^k#^£ .Ik 4£, m<D£Jfe0!l 

kH&K, S«J£J1 2 1 b£#jfc*6,:kfc:J:9. £?L 
*WKv*fi£tfJMI 1 2 b Z&fcth £ k m . in& 
J: iHSNMMCtcJ: 0 -e^BBSrjf 4> Wrf* i k 

[0 089] (*3*)3dtW)Hl7l±*W^*3*> 

H 1 7 < a ) fc* Lfc J 3 fc. » 1 OSatWk Pi— 
1 lfcJBKU ^^HBflifc:, is^vtixk 
WmtfAbLXm^tiCVDmizJ:'). «oyt3. 0 



x i o i 9 c m-» <a»rc«ao LfcJW&A*)^ u a 9 

=5r-S»i^2RJ^M2 1 b£#>3. 7/zm^JJS-Cxtr^df^ 

4£SN0rctt, 1 1 <D 3 2 1 b fig© 

2 1 afc*frl/C. SfcSKi lO-gf 
k %m£M 2 1 bfcT'^&tfciflJg^ifc Lfc. 
[0090] <*VVC\ 01 7 (b) fc^Uri^fc, 
«fclS*frV\ ££7L®Jf 1 2 ahXVi&ZJLm 1 2 

mmmtt±3S3m<7)jmxmw Laumt nmz lx 
ftw mmm^mm2<7)mnmb^m^Lti. z. 
tiizx*). &mm 2 1 b {±£?l*3wsv *&mMM 1 

2bk*0. ftiS12 1a 1 1© 

-SB) (i£?l$#i&^s#?LiCJI 1 2a^^rofc. 

[oo9i]^v^x. is i vmmh nwz Lxnm^ 

(MOIS) . 1217 (c) izMLKXoiz. micoH 

tmtmmzLxzKnmi 2<mm^ mm^^j 
3y£v%z*mimm3i#}5uni<omzx'x-vfi 

[0092] c\<7)£ 3 fcLrmUfc^NWWHROBnB 

s:««il, sEMtcioa^t/c. zmmmmm. 
mzm 1 8 fc^-r . n 1 8 ic* j 3 ^ftnis 1 
2<o3*>iti«£E2 1 b«L«. znmm 
^mum 1 2 b k&orts 0 . maasfci os^ 

1 1 cO^zRJ^l 2 1 b£ft) {i. MWV^S 
^IL^ill 2ak=5:oTfcO, HifiTfflBkTff**!*! 

s 1 1 ffk mum 1 2 b nk 

c 0 0 9 3 ] a**, »*Lte*»#MHKfco^r . mi 
nmmmt mmiz Lx*mm® 1 3 1 1 

[0094] d£0«t3^*^*feWcJ:^Tt>, JJE^l 
J:t^2 OjttlWk Haw«6**#* - k l» - 

[0095] (mcomm) *mMmxumi2Zg 
mLxmm-th. 4-r. m<mtmtm-<omm. 

1 liSrfflSU. -f-£0— MWtc. ^^y^xSrl^^k 
LTfflV^CVD^t:«kO. 4<pySr®inUc*«S^) 

^ u 3 v x *)%h*msmis^m 2 2 z& 1 a u mm 

xn ; 01 2 ( a ) #M) . =5rii. ^«««**JI2 2 
^tJft-S^DycoiftgJi. 1. Ox l 0 l9 cm-3, 1. 
3X10 19 cm-3, 1. 5Xl0 19 cm-3. 1. 7X1 
0 19 cm- 3 4^di2. 0X1 O^cm^a. ZtlZtl 



(11) 



fcBITl 1-1 95562 



iz^xmrnsu i imm.Lt:. 

[0096] &^x\ mm&z%itzitxEmimz 

*ti*ttffw mznm 1 2 a *j xx/mum i 2 

(b) #88) . ii-c, Rffi^UJBietttfHBHRTK 
%<07y-flaWR»«i:xf-;PT^3-^i:*l : 1 Oft 

1 m A c m- 'aCfflKK-?8#l3KiK LtTOHWte^rB 

2 2 <^M«fr-ateffi#?L«H 12btU«C7mA 
c m- 2 com^ffiT'8^^te LT**m$-&#® 2 20 
I^Wfcffi£?l»B2bkU Hfcl2 0mAcm-*tf> 

«aafirc4i«Biss wemm&nm 2 2<ow»-» 
100971 awe, &i<7)mmbnmzLxzti? 
m 1 2mmtz.m&cr)i, y a> 4 0 ^&^mift»K 
an (ymmwwfcm ■, mi 2 < c > *gg) . ^ 

[00 98] itf)J:3fcUrJBl«Ufc5Wa<WI*a 
«<0BRB*«B§L, SEMtckOttfcLfc. <£tf>5*>, 

^hiss^s* 2 2vyymwm.ii ■ 0 X 1 019 c m 
-*kLiz*m¥&Rmrnmmtmi9tz. 1. 5x1 

0> 9 c m-3 k L^^»ftS«<0|Sna»JtSr@2 oc, 
2 . 0 x 1 o 1 9 c m-3 Lfc*l3MMaRfniffll&&B 
2 1 izttiZtiM-t . 

[0099] #^#ft«S(i. 0 1 97b£@2 1 fc^L 
fc 4 0 fc. ^*»iSitfrJI 2 20rt8teffiH*«iimT 
jBk¥fr#foia£#ofcS£?l»JB l 2 atfZtiZixB 
jftSftTti 0 . mmMM 1 2 a J: *) i> ¥#fti$H 1 3 

2b*»*n«l»*$*lTV>fc. (1U 
2 2(0?MiiI^l. 0X 1 0 19 cm-3i:Uv!t(7) 
tt, 0 1 9fc^bfc4 ffl&ftJtfl 1 2 b<0£tt# 
tf(I^#?>iWL4 9&6* «sr^a«Jli:*->-cv^. 
-IfUcttLT. ^*CW»*W*2 2<7)T-mm&* 1 . 
5X1 0 19 cm-3i:L^tcO{i. H2 0^t^«td 

(z, mum 1 2 bodMWMtR 1 smtnw 

i&g£2. Oxi 0 19 cm-3fcLfct)tf)ti> H21C^ 

Luxoiz. mjimmi2bmm-&wmitfim 
mix-m < mnmx'h r> tz . 

[0100] 7M»A«qir« 2 207R€« 

JKSrl. 3xiO l9 cm-3fcU:t><9, &£Vl. 7x 
1 O^cm-sfcLfciOlcowniS^L&v^, 1. 
3X 1 0 19 cm-3i:L^tO(il . 0xi0 19 cm-'t 
Uzl><D (01 9mm k 1 . 5X10 19 cm-M12 



0#B3) <OS«O^ST'$>0, 1. 7X1 0 19 cm-sit 
fcfcOttl. 5x 1 0 19 cm- 3 i: Ltzi>P) (02O# 
SB) 1:2. Oxi0 19 cm-3 (02 1#«0 cOSc^KII 

[0101] ^tfc^SWfcSSifcovvc. m 
Jf 1 2afc8Vvc**fciHI3*U »M^tt»»jWB 

[0102] zcdz: o iz^mmmz xmt s ^m<mit 
^M2 2 ijmthz. t 1 4 <omm®&<mtt&i:>bz 
< ixmmmmi'bz < ix ^mmrnm i2atm 
unm i2bt mm-h z t . m^nm 1 2 

fz. ttz. msmizx&mii&ikizx'otnziim 

1 2<^iS£fcfc>W:'tS£fc#'C*4£kjWh&»o 
[0103] tLh. HJt<0^*5J:lX*IUfiWSr^fT 

14, l^fLMl 2i»afl3SfcJ:->r»flW-4«^<^ll 
«Wt«t«f«l«U#, *% B J{4. 

4 -5 1 1 Jg^-r s £ fc ^-r^ & . 
[o 1 04 ] ttz. ±m$mcmm&£vmimm3 
ommmizis^xii. mmmi 2^w®mtfW£ 
hwmm (m&fiMmi2atsxvmjimi 2 
b) ££mm-&£oizi,iztf. mzutoiztsvx* 
mm&fiamjzxibt* 4 0 izm& lx^xw 

[0 105] 

ftSr^TtS 4 0 lz Ltz<r>X\ IMHbfilcJ: ->-C#7LfWfc 

4fe. ««^$r/h$<^C:k{c4 0^® J F 
ffffl|*Hctj;tsmgiE?g«5:%-k'r^ £ k j&*"Cl*&tf) 

zttfx'th. mr>x. %iimiz&^x®mzttm- 

&z\ktfX'*z>t^oWki>mh. 

[0106] mz. T-mm&tf& wffls.tmzx 0 

■ftnmMZ®%izmt>frb?hzktfX'*z>. 4^ 
x. fm£j»&*iih i mm»mtiAaL&to±$#& 

[0107] *&wco®v>¥mftgmizj:titf. znn 

P'lxio l8 cm-3 £Xk<&mm£l;ts£ o lz LfzO 



I 
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t\ ®mimizx^x%Kn{£*ft?%>&i,zm%.%m<D 

tz, mmzx omsjwbWBi 9**< . am&sat 
mt>ip£tiz\bipci*&. x^x. ±&tmiw%m 

[0108] ^m<r)^(rMmmw.wm,zxti\i. x 

zmi ixo izuz<r>x\ iapmm tmt&nM 
z&t-t^&zttfX'Z. h&w&f&ftM<a*fflm 

<-t&c\ttfX'%Z>. iot, 

rnvrnm^zmtth z ttfx-z 4 . 
[0109] *»w«w i N^a»rtc ifur, **h 
<D%iLmzftixmmL<7>-mmizBtfLZtL$> x o 

tzLtz<DX\ &&&i$l±.2 J £&C\ttfX'$it^oy) 

as***, ttz. EDfl**f *j:pfc«wtmtr. * 
ti>X'*h. 

[oiioi *mi&m#^<rMki&££hit. 
m$m£&^x*mm£&mL&G+&™mm&. 
mmzmmh xoiz Ltz<nx\ ^WLmmx-m 

«laftS:ffoTt>*?L«II^I^L*S:«S#|t|fc:J3V^r 

Ritz-tizttfX'Zz. x^x. mma&tmh* 

8t**lvh3 <-thzb tfX'Z . MffiOiffitM 
f-S^I^WMWR^«Sfttt*l*l±S*4C ktfT'^ 4 k£ 

hzttfX'Z&t^omkzm-th. ttz. %.mM<7) 
®&*'hz<i-ic\ttfx'£. wmzzhzimfzz 

[o i i i ] wc, n»bft^a$ia»»< ix^jin 

loir, »Sfli«^IRt:«j)f|g?Kfe:*5(t«.7 

3zb*i&m-izbtfx$zb^oy)&i>mt&. 

[Oil 2] Wcifc, TOftriUgOT»ftW£9a£& 
«t 0 «A(c?HSJM:$«i - k 4 *9f£flF 

k 4 . «k o T . -e<7)±£JEJi£-f 4 ^ttfSHOlg 

[oi 13] Mz.xt.ti. ypwim&gmzi&zzit 

$>Zb£X mfctZ X o iz-tiilf . ^ffi^fiffirtfcrtj 
d k #T'# 4 k <^ 3 ^t^-r?. . 

[0114] we**:. fcSKnoa^rt 43d$s£«£ 



4 £ k tfx-z 4 *mmm&-&% 
«#4 <r k 4 k a&n \>m-rh . 

[0115] *^Oflfe<7)i{s||#S«^iSi^atJ:ii 
if. 1 X 1 0 18 c m-3aj:0^«*&*tf^ie*!t*lr 

want**** < lt ^mM^m-nnzmt^ 

S«**>h3 4. £?LBftJf£ 

^£fl*Sifi l ft$tf4£k#-t'£4. «fc-?T, ±»kH 

*o*Mi*#r4. 

[0116] J5tc, ^*HW»*«txK^^^;H« 
£ £ -fc!r4 .1 k £ J: 9 Mm-& X o K^fitf, SAfc^Ftt 

%j!?>mm*-&<-fz> z b tfxz , *ni&7)^!is£ffi!>¥ 

[0117] ^m^mmmwsm^smmizxti 
a. *m<v*mi*mm<r)§mKmm^x^&cr>x\ 

[hi ] *mtn~mtemm£&&*m#miRcr)mf8. 

[03 ] 0 1 ^t^^f^KR^^WSr^^iBS 

[04 ] ii i iz*ifz^i>m&cr>m<7)$mmmM 
mmxhh. 

i®5]*micv~mm<mmiz®m®¥mftm<?> 
m&zmmmmx'bz. 

[06iiai iz*iK^m&<?>wkimmwfz> 

tztbnmmmmx'tyh. 

[07] ®6^iiz^{msL<7)9imm£mt>* 

x%i, 

[08] ®6iz*ite^tmmnwkimtzmz>* 
mmx'$>&. 

[ 0 9 ] 0 6 fcij* Lfc*#t«»i«oKfijrttt:tJ»t4 flfi 
^^ift«^ftii®^Ig?rii W4 /^WSMS 
0T*S. 

[010] 06^Lfe^«s*«<o»jfcfirafc*}{t4 
iHS0T'*>&. 

[011] 06^L^^#*««com^fttt>Jt4 

mmx'&h. 

[0i2]0i iz^itz^i*m&<?>mmmmzm 

m-htz^^mjiwxh & . 

[0i3] i vmsmmwthtztxomm 



( 13) 



WW 1 1-1 9 5 5 6 2 



im 1 4 ] 0 i o izwitz&mmfiuzm&ziimm 

[01 5 3 *»W<0»2Ol«l^*tt^4fe^»nii 
0TJ>&. 

[01 6] 01 2fc*Lfc^tt£«fc:*rtt*£?l,»B 

[01 7 3 *»W<0»3OllitW&KWf 4fc»<o»nB 
0T'J>&. 

[018 3 01 7ft3RUte*»WHKfcj3»t*«L«i 

[0193 *»gitf>j&4 onsfiw^fejt hmismm. 



[02 0 3 *^coi^40||{S^K:fcftl>ft!!^fL^l 
[#t<o§iB8] 

1 1 2-«l*l. 1 2a»-WIHFL* 

&mt) » 14-1&ML 15H£WG8l 21-^*6 
4triM@£ftJB. 2 1 a-figRBW, 2 1 b-i6iM, 

2 2-TOtWSS***. 3 1.3 2-m«US», 3 3- 
HSimM; 34, 3 5- 



[013 



[023 



-12b ffiSflJtSl 
-12a -S£HSSJ 

-ii 3ma« 




[031 




11 s»ws 



12 *S.HB 



[053 




[04 3 



— 13 

— 12b «*JL?W 
-12a S^nfHI 
-11 SttiMS 




— 13 ¥«*SJ« 




— 12b 

-12agS*.3JS 
— 12bB£fl,H» 

11 3t»3t« 



[073 



k S5 S5 SS g SS S3 S3 v> v> v 



(a) 



ssss 

13 mwm 
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—12b esvts cw 

12a 
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-21a 
--11 £*S£ 




-12a awiHa 

-11 




[093 
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—21b 



lUi: 
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[06] 



[08] 



YZZZZZZZM 
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2u 
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-12b ft 
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-21b*i«*tf 



-11 
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V///A 


////, 



-13 

-12b 
-12a 
-11 



(c) 



[01 0] 




32 




=F*W» 



[014] 



DC 



5C 



O « v o 8 oo o ICo 5" 



13 *sxmm 



12b ff£7lKJ» 

12a JHtfJUl 

12b 

ii ***** 



[01 6] 




12] 




—?2 *t*i*as*« 

—ii 



(a) 



-12b ff**JWl 
,12a »*HJt»[ 



' 12 



(b) 




.13 

-12b 
,12a 



-11 



<c) 



(15) 



ftmVl 1-19556 2 



[013] 



[01 5] 



b Attr* 




13 ¥S«3ltt 

12b <KSfl.«JS 
12a *&fa*m 

11 £tia35 




[019] 



(8) 



XZZ-2ZZZZ22ZZ. 




2b (£M»B 

128 £**L3Ug 
22 * *M«53*r« 



~11 



(b) 



[020] 



V//////////A 



.13 ¥#*jS5K 



M2b 



-12a 
-11 



(c) 




13 *S**fi* 



12b e^niuB 

12a S^?ie)S 

?2 

11 ***£1S 



(16) 



&m¥l 1-19556 2 



[021] 




13 *m&m 



12b mfil 
5- 12a X&WM 

it iB«fi 



